Background: Ethiopia has huge water resource potential. However, it contributed little to access to clean and safe drinking water supply and socio-economic development. The objective of this study was to assess water accessibility, its source and impact on females participation in education and other development activities at Wuchale and Jidda Woreda.
Background
Ethiopia was known as the 'water tower ' of east Africa due to its huge water resource potential from lake, rivers, stream, reservoirs, small water bodies, flood plains and swamps. However, the country's water resources have contributed little to access to clean and safe water supply, socio-economic development, irrigation and hydropower (Kidanemaraim 2009 ). Most rivers that originate within the country flow across borders to neighboring countries, and are transboundary. Unevenness of the spatial and temporal distributions of water resource coupled with population growth and socioeconomic processes such as urbanization, industrialization and intensive agriculture have put an enormous pressure even on the available fresh water resources all over the world (Korca and Jusufi 2015) . Furthermore, the increased water demands and degradation of its quality further intensified the water scarcity everywhere (OAS 1998) .
Water play indispensible role in supporting economic development. However, its quantity and quality are determinant factors in influencing the function it provides for environment, economy and social needs (Garcia 1998; Young et al. 1994) . The water problems are becoming increasingly more and more complex and interconnected with other development sectors like agriculture, energy, industry, and also with social, economic, environmental, health, educational, legal, and political factors at local and national levels and sometimes at regional and even international levels (Biswas 2004) .
Water is essential for economic, environmental and social needs (Garcia 1998) and therefore the right to access to clean and fresh water is the basic right of human (Samra et al. 2011) . However, most rural areas of the developing countries have no improved water supply and the impact was further aggravated as a result of high population growth (United Nations 2010; McCommon et al. 1998) . The report of (World Health Orgnaization 2006) also pinpointed that about 84 % of the world population was without access to an improved sources of drinking water in rural areas. In rural areas of poor countries, water supply is more of physical labor to obtain water or to lift water from a well and to carry it a considerable distance from the sources. Furthermore, it consumes a significant proportion of the time (Cherutich et al. 2015) .
Traditionally everywhere in developing world, women were given responsibility for collecting water (Luis et al. 2002) and they often spend substantial amounts of time in such activities (Amy and Jennifer 2012) . The finding of Van de Walle and Gayatri (2010) also emphasized the point as women mired of collecting water and their offfarm labor force participation remains low in many poor countries. Understanding the situation, the government developed universal access to water program and strived for many years. Despite efforts were made, the problem of access to drinking water continues to plague the poor rural communities. One of such areas facing great challenge from inadequate access to drinking water were Wucale and Jidda Woreda. Furthermore, no studies were conducted regarding the situation in the study area. Hence, the overall aim of this study was to assess the impact of water accessibility on girls and women's participation in education and other development activities. The assumptions of study was that; gender difference and water accessibility doesn't have impact on girls and woman's education and participation in other development activities.
Methods

Description of study area
The study was conducted around north Shewa Wuchale and Jidda Woreda, Ethiopia. Wuchale and Jidda Woreda is located the central part of North Shewa Zone of Oromia between 9048′ North to 9048′ North latitude and 38045′ East and 39013′ East longitude (Fig. 1 ). Wuchale and Jidda woreda are about 75 and 80 km distance from the Capital city of Addis Ababa respectively. According to Central statistics report of CSA (2007), they have a total population of 97,529 (among which 49,236 is male and 48,293 is female) and 53,658 (of whom 26,889 are male and 26,769 are female) respectively.
Data collection methods
A reconnaissance survey was done before actual collection of data to have an overview of the study area and to determine the sample size. To achieve the objectives of this particular study, both primary and secondary data was collected and used. A set of different techniques were applied to collect the data required to analyze the water accessibility and its impact on women's participation within study area. Focus group discussion, key informant interview, personal observation and household survey were used to collect primary data related to water accessibility, time elapsed for fetching, health related problems due to water, etc. Secondary data was collected from concerned offices; relevant literature and documents were also reviewed to provide theoretical framework. Prior to actual data collection, proper orientation was given to data collectors or enumerators to fully comprehend the objective of the survey and questions in the questionnaires.
Sampling techniques
To conduct data collection, multiple stage sampling techniques were used as depicted on study framework (Fig. 2) . In the first stage, two kebele from each of the two Woreda (Siba Dega and Wanga Dega Nasiri from Jidda Woreda; Usmani and Gomoro Sabo from Wuchale Woreda) was purposively selected based on the problems of water accessibility. Following by the first stage, determination of household sample size were made and total of 197 household were selected using systematic sampling techniques (from Siba Dega about 46, 59 from Wagna Dega Nasiri, 48 from Usmani and 33 from Gomoro).
Data analysis methods
The data gathered through different tools were analyzed as per category of data (quantitative and qualitative). Data analysis were made using descriptive statistics (mean, percentage), Chi-square, cross tabulation and regression analysis by the help of statistical package for social science (SPSS) version 20.0 software and Microsoft excel. The results were presented in tables and graphs.
Results and discussion
Demographic characteristics of study area
Wuchale and Jidda woreda were characterized by high population density and different types of economic activity. Furthermore, the age structure also varied and the highest figure (39.59 %) is under 31-45 age class followed by 16-30 age class as shown on Fig. 3 below. This implies that most of the selected respondent are in productive age and hence able to participate in agricultural activities and education.
Among the total population selected for interview, about 73.03 % were illiterate while the remaining 22.84, 3.55 and 0.51 % were those following their primary education, secondary and religious education (Fig. 4) . In addition, as the result from data analysis indicated, there were variability among educational status of male and female respondent within study area. The percentage of females followed their education (primary or secondary) was about 32 (30.48 %) while that of male was 21 (22.83 %). Among the total respondent from each sex category, 71 (77.17 %) male and 73 (69.52) females were illiterate. This implies that, most of the communities within study area were illiterate and doesn't have now how about water related health problems (water born disease) rather than thinking of getting any sort of water whether it is protected or unprotected river water, spring, etc. This was also had greater impact on water management aspect and participation of communities in different economic sector.
Animal husbandry was the main economic base followed by agricultural crop production in Wagna Dega Nasir and Siba Dega kebele of Jidda Woreda. However, in Usmani of Wucale Woreda, 50 % agricultural crop production and the remaining 50 % on animal husbandry while Gomoro Sabo is almost completely depend on livestock production. Based on the result obtained from the analysis of questionnaire survey, the average annual per-capita income of the study area was 455.76 ± 228.72 ETB. This is very small compared to the 315.99 USD annual GDP per capita report of World bank which was refreshed and reported on Saturday August 2015 (World bank 2015). The possible reason for this lower per capita within study area, as explained during focus group discussion and interview, was the occurrence of wheat rust and extension of dry period.
Water accessibility and its impact Water accessibility
The major source of water supply within study area was river (49.24 %) followed by unprotected spring which account 41.11 % ( Table 1 ). The percentage coverage of improved water supply point is .51 % which is almost not available. The result of focus group discussion shows that about 88.5 % of the respondent use the water for drinking, domestic use (mainly preparation of foods) rather that personal hygiene. They emphasized this point as there great strange for obtaining water for sustaining their live instead of wishing joyful life as Debele Guta explained in his speech (Box 1). Nationally, the document prepared by Akeza and Faffere (2014) showed that about 50 % population proportion doesn't get access to drinking water.
Access to drinking water is the human right (De Albuquerque 2012) and various international instruments implicitly confirmed the right to get clean water in the protocol on water and Health to the 1992 convention on the protection and use of Transboundary watercourse and international lakes which came into force in 2005.
Indeed this is not the case, at Wuchale and Jidda Woreda where the access and availability of water was very strange as reiterated by 95 % of the respondent. Based on the result of questionnaire survey, an individual person got water by going an average distance of 2.78 ± 0.81 km from their residential area (Fig. 5 ) which is greater than the WHO and UNICEF (2000) maximum distance of 1 and 1.5 km standard set by Ministry of water and Energy (2009) in universal access plan and gross and transformation (GTP) document of Ethiopia. Even, after going long distance, they obtain water which has poor quality and aesthetic due to common use of the water source both for man being as well as other domestic animals (Fig. 6 ). This implies that it is impossible to achieve millennium development goals, target7C: sustainable access to safe drinking water and basic sanitation within study area. This was in line with the report of WHO and UNICEF (2006) which states that with current pace ensuring access to safe drinking water (which is extremely lower) in the sub-Saharan African including Ethiopia doesn't achieve the millennium development goal 7C. However, Ethiopia Millennium development goal report prepared by Ministry of Finance and Economic Development (Ministroy of Finance and Economic Development 2012) showed that the percentage of households with access to improved drinking water has increased from 25.3 % in 2000 to 58.25 % in 2011 which was almost very low achievement.
There was also time they unable to get these poor quality water due to seasonal variability mainly during extended dry period. They dig sediment in dried river plain for finding water for drinking (Fig. 7) . The researchers field observation and interview with 197 sample household also proved they are spending most of their time looking for drinking water instead of taking part in different economic activities. This was in line with finding of Cherutich et al. (2015) and Luis et al. (2002) which states that low access to drinking water would affect the livelihoods of the society and it is extremely difficult to break the vicious circle of poverty (Kerstin and Cara 2012) .
In almost all areas of Ethiopia, the responsibility of fetching water is given to female and the result of this study is also in line with the existing truth (Fig. 8) . The result of data analysis show that the mean time spent per day for fetching water within study area was about 5.23 ± 2.82 h. This implies that 3-4 h per day of girls and women were spent for fetching drinking water and about 71.07 % of the respondent collect water using their back while 8.63 % use domestic animal mainly donkey. This problem was significantly higher than problems faced in other African countries. For instance, according to Roy et al. (2005) , the average water collection times in Kenya was more than 4 h per week, 4 to 6 h per week in Burkina Faso, Botswana and Cote D.Ivoire, and 17 h per week (2.43 h per day) for Senegal and 2.14 h per day in Mozambique during the dry season. The study of conducted in Zambia by Nkhuwa (2008) also show that, women and children face a major challenge of walking long distance of about 2-3 km per day, carrying heavy container between 20 and 25 litter per trip, long queues time and health risks from contaminated water.
The result from data analysis showed that average per capita of water per person within study area is about 14 litter. However, this was far lower than the threshold level of WHO standard which is 20 litter per day per person (WHO and UNICEF 2000) .
The regression results of the comparison of the households' per capita water consumption within study area was as in Table 2 below. When there is an increase in household/family size, the probability of collecting more water for larger household size than smaller household. As a result, there is a positive relationship between household size and total water consumption. In this result, the per capita water consumption also show positive relationship and a unit increase of family size would lead to 0.017 times increase of per capita water demand and consumption because to fulfill the need of household the women increase the frequency of fetching. Accordingly, a unit increase in the frequency of water fetching were contribution for 3.86 time increase for the per capita water consumption. There is negative relationship between distance travelled to fetch water and per capita water consumption and accordingly a unit km increase in distance will leads to a decrease of per capital consumption by 0.59 time since it is very harder to fetch water from very far distance on back. Similarly, unit increase of household per capita income would result in a decrease of per capita consumption by 0.002 times. This is because the demand for using water for different purpose would increase as the economic status of an individual household increases.
Health impact
Access to safe drinking water reduces the burden of infection disease outbreak and increases life expectancy (American Water Works Association 1953). However, due to low accessibility of drinking water within study area several types of water borne diseases were observed as in Table 4 below. According to the report of WHO (2004a, b) the lack of access to safe water and sanitation services has direct health impact. Furthermore, in the study area, the impact was significant due to low educational background and lack of training with regard to how to manage poor quality water before using them in the house. Based on this research finding, low educational background (73.10 %) combined with less accessibility of water (14 litter per capita per day) contributed for outbreak of water borne disease within study area. This was in line with the finding of Degnet et al. (2010) and Getachew which states that low access to safe and adequate drinking water supplies were leading to communicable diseases and account three-fourth of health problems in Ethiopia. The Pearson Chi-square test showed that typhoid as the most common types of water borne disease in the study area (Table 3) . Akeza and Taffere (2014) also confirmed that typhoid and giardia were the common water borne disease that occur due to poor quality water and lack of access to safe and improved water supply. The result from focus group discussion held with health expert of the each Woreda also explain that typhoid and giardia as the frequently occurring water borne disease. The finding agrees with the report of WHO (2004a, b) which states that 88 % of diarrhea, typhoid, giardia and other water bone diseases were attributed to unsafe drinking water, safe water accessibility, inadequate sanitation and poor hygiene. Furthermore, out of 100 patient visiting hospital, above 85 % of their diagnostic result shows that they are facing these disease as result of poor hygienic water. Furthermore, fetching water using their own back and moving very long distance had different health problems. This is in line with the report of WSSCC (2006) which states that hauling heavy loads over long distances can lead to physical damage to the back and neck.
Impact on education and agriculture
The result of questionnaire survey indicated that poor water accessibility had greater impact on girls and women engagement in education. About 70.6 % of the respondent reiterate the problem of water accessibility as hindrance factor for government objective towards education. In the study area, women and girls spent 3-4 h per day (i.e., 1095-1460 h per year) for fetching drinking water which is very higher than the 700 h spent per day per person in Ghana (WaterAid 2012). This implies that, on average one student will miss (absent) 37-51 day from the total effective learning period per year. As discussed earlier, 94.45 % of the women were participating in water fetching within study area and hence they test the problem related to access to drinking water. Furthermore, the result of questionnaire of survey indicated that about 54.8 % of their daughters were not enrolled for education. Fetching water (45.2 %), traditional barriers (25.4 %), school distance (11.2 %), illness (7.6 %), economic problem (5.6 %) and absence of schools (4.1 %) were the major possible reasons raised by respondent as given in Table 4 .
The focus group discussion held with school teachers and result of data analysis showed that most of the girl students enrolled and following their education were facing a great challenge due to less access to drinking water. About of 77.4 % of the female student in study area arrival to their school lately while 2.8 % were arrive on time. However, 19.8 % were completely absent from the school due to several reasons. The participation in class, quality of homework done and test score of most female students was poor which is about 58.5, 71.7 and 78.3 % respectively (Table 5 ). This might be due to heavy load from fetching water and walking long distance to school.
According to WHO (2004a, b) , basic access can be defined as the availability of drinking water at least 20 l per day per person, a distance of not more than 1 km from the source to the house and a maximum time taken to collect round trip of 30 min. However, these are not the case in the study area. Therefore lack of access to drinking water were the major determinant factor for student participation in school and achievement of high quality education. This was in line with the finding of Cherutich et al. (2015) which states that the opportunity cost of water collection have social and economic dimensions. He further emphasized this point as, when the burden of collecting water fail disproportionally on females and children, it have cumulative effect on the education, health and safety of children including eroding their emotional wellbeing. One of the objective of Ethiopian millennium development goal was providing education for all community. However, this objective may not be achieved in areas where there is low access to drinking water.
The focus group discussion held with school teachers were also pinpointed that their schools also lack access to safe drinking water, sanitation and hygiene which in turn influence the education processes. Hence, not only access to drinking water to where the students live but also lack of safe drinking water in school compounds further influenced the teaching and learning activities. This was in line with (World Health Organization 2009) document which states that girls and boys are likely to be affected in different ways by inadequate water, sanitation and hygiene conditions in schools, and this may contribute to unequal learning opportunities. Sometimes, girls and female teachers are more affected than boys because the lack of sanitary facilities means that they cannot attend school during menstruation. Unequal participation of girl and females, which are half of population number, in achievement of millennium development goals, that target to eradication of extreme hunger and poverty; and promoting gender equality and women's empowerment, may not be successful due to the above mentioned problem. Extreme hunger and poverty eradication of millennium development goal of Ethiopia would be achieved if agricultural activity include females and girls, which account more than half of total population (CSA 2007) . However, as discussed earlier under water accessibility section, most the females and girls spent 3-4 h per day by searching for drinking water which influence their participation in agriculture (Boxes 1, 2). This was line with WHO (2004a, b) report stating 40 billion working hour spent for carrying water in Africa and sustainable agriculture is impossible unless sort of adjustment made with access to drinking water. The lack of water for livestock were also the major problem observed in the area. About 75 % of the respondent explained the issue as they were trekking long distance for taking their livestock to water point. Furthermore, they walk long distance by holding water on their back and feel tried though they participate.
According to the 2004 United National General Assembly resolution 58/217, "water is critical for sustainable development, including environmental integrity and the eradication of poverty and hunger, and is indispensable for human health and well-being" (UNESCO 2004). The finding of Ishaku (2011 ), Schultz (2001 and Yankey et al. (2011) also showed that water accessibility play a significant role in the achievement of socio-economic development of the community. Besides this, sustainable management of water resources is seen as vital for economic growth, public health, food security and stable societies (United Nations 2010). Access, availability and affordability to water and sanitation, is seen as essential for sustainable development and poverty eradication (Mwanza 2005) . The finding of this particular research showed that the area was facing great pressure from water inaccessibility and lack of females participation since they spend much of their time for fetching water from very far distance.
Conclusion and recommendation
This report provides strong evidence that in Jidda and Wuchale Woreda, where the study was conducted, access to safe drinking water was the major strange though getting safe drinking water was one of the human rights. The main sources of drinking water was river followed by unprotected spring and pond which had great impact on human health due to common use of water point both for cattle, human being and other living things which makes it to have poor hygiene and sanitation. Beyond prevalence of water borne diseases, more time was spent for fetching this water which had cumulative impact on girl's and female's education, health and participation in other development activities. It is impossible to achieve millennium development goals which target to eradication of poverty, promoting gender equality and empowerment as well as combating diseases. Hence, urgent response should be given to the community with regard to provision of safe drinking water. 
